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BACKGROUND: 1p/19q-codeleted anaplastic gliomas have variable clinical
behavior. We have recently shown that the common 9p21.3 allelic loss is an
independent prognostic factor in this tumor type. The aim of this study is to identify
less frequent genomic copy number variations (CNVs) with clinical importance that
may shed light on molecular oncogenesis of this tumor type.
MATERIALS AND METHODS: A cohort of 197 patients with anaplastic
oligodendroglioma was collected as part of the French POLA network. Clinical,
pathological, and molecular information was recorded. CNV analysis was performed
using single-nucleotide polymorphism arrays. Computational biology and feature
selection based on the random forests method were used to identify CNV events
associated with overall survival and other clinical-pathological variables.
RESULTS: Recurrent chromosomal events were identified in chromosomes 4, 9, and
11. Forty-six focal amplification events and 22 focal deletion events were identified.
Twenty-four focal CNV areas were associated with survival, and five of them were
significantly associated with survival after multivariable analysis. Nine out of 24
CNV events were validated using an external cohort of The Cancer Genome Atlas.
Five of the validated events contain a cancer-related gene or microRNA: deletion,
amplification, /MIR191 copy-neutral loss of heterozygosity, amplification, and
amplification. The CNV profile contributes to better survival prediction compared
with clinical-based risk assessment.
CONCLUSION: Several recurrent CNV events, detected in anaplastic
oligodendroglioma, enable better survival prediction. More importantly, they help in
identifying potential genes for understanding oncogenesis and for personalized
therapy.
IMPLICATIONS FOR PRACTICE: Genomic analysis of 197 anaplastic
oligodendroglioma tumors reveals recurrent somatic copy number variation areas
that may help in understanding oncogenesis and target identification for precision
medicine. A machine learning multivariable model built using this genomic
information enables better survival prediction.
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